This paper introduces the negative feelings associated with the perception of being unfairly treated into a tournament model and examines the impact of these perceptions on workers' efforts and their willingness to work overtime. The effect of unfair treatment on workers' behavior is ambiguous in the model in that two countervailing effects arise: a negative impulsive effect and a positive strategic effect. The impulsive effect implies that workers react to the perception of being unfairly treated by reducing their level of effort. The strategic effect implies that workers raise this level in order to improve their career opportunities and thereby avoid feeling even more unfairly treated in the future. An empirical test of the model using survey data from a Swedish municipal utility shows that the overall effect is negative. This suggests that employers should consider the negative impulsive effect of unfair treatment on effort and overtime in designing contracts and determining on promotions.
Introduction
Workers' perceptions of organizational support and the effect of this on their behavior have been the focus of numerous studies in the fields of psychology, social psychology, sociology and management research. In this literature the employee-employer relationship is often characterized as a social exchange relationship (Blau, 1964) , whereby workers feel an obligation to respond to employers' commitments such as promotion, a rise in pay or other benefits, by engaging in behavior that supports the goals of their common organization. The basis for this social exchange relationship is a psychological contract, defined as the employee's beliefs regarding the reciprocal obligations between him or her and the organization in question (see e.g. Levinson et al., 1962 , or Rousseau, 1989 . If the psychological contract is violated, negative feelings about unfair treatment on the part of the firm will arise, and any workers concerned will reduce their contribution to the organization.
This may be done in various ways: by reducing their efforts (Rousseau, 1990) and doing less overtime, by giving notice , or even by quitting (Rosseau, 1989; Robinson and Rosseau, 1994) . The psychological contract is deemed to have been violated if workers' expectations about promotion or pay are not met by the firm. Negative feelings towards the employer also emerge if the worker feels relatively deprived 1 vis-à-vis his coworkers, in terms of such things as career development, wages or fringe benefits. Feldman and Turnley (2004) , for example, find that relative deprivation is negatively related to career 1 The term "relative deprivation" was first introduced by Stouffer et al. (1949) in a study of performance and motivation in U.S. military personnel with a view to explaining how attitudes toward fairness are formed, and how group norms determine performance. Runciman (1966) suggested necessary and sufficient conditions for an individual's sense of relative deprivation: i) seeing that someone else possesses X, ii) wanting X, iii) feeling entitled to X, and iv) believing it is feasible to acquire X. attitudes and to job behavior among adjunct faculty and Sweeny et al. (1990) found that workers whose pay fell short of the pay of similar others felt dissatisfaction with their incomes.
Feelings of being unfairly treated by the firm and related worker behavior have been considered in the economic literature by Akerlof (1982 Akerlof ( , 1984 and Yellen (1988, 1990) . They have examined how workers' perceptions of fair treatment affect their effort level. According to Akerlof and Yellen's (1990) fair wage-effort hypothesis, workers reduce their efforts proportionately as their actual wage falls short of what they think would be a fair wage, i.e. the wage paid to a chosen reference group.
This paper introduces negative feelings associated with the perception of being unfairly treated into a tournament model. In a three-period model it is shown that these negative feelings affect the effort levels of relatively deprived workers. But, unlike the findings reported in the fair wage-effort literature, the effect of unfair treatment on effort in the tournament model appears ambiguous. In this model two countervailing effects arise: a negative impulsive effect and a positive strategic effect. The impulsive effect implies that workers reduce their effort level in response to the perception of being unfairly treated. The strategic effect implies that workers raise their effort level in order to improve their career opportunities in an attempt to avoid feeling even more unfairly treated in the future. Stark (1987 Stark ( , 1990 and Kräkel (2000) have considered the effects of relative deprivation in career games and tournament models. Assuming that no (negative) feelings arise from relative deprivation, Stark argues that individuals are motivated by minimizing their relative deprivation, not by maximizing their income as standard tournament theory suggests. His model shows that the intensity of effort to climb the ladder depends (positively) on how much relative deprivation there is to get rid of.
Starting from Stark's work, Kräkel (2000) models tournaments with different prize structures. In his model effort is a function of relative deprivation. As in Stark's work, there are no negative feelings involved in relative deprivation. Kräkel finds that the equilibrium effort choice on the part of workers who experience relative deprivation and attempt to minimize its effects, is higher than the equivalent choice of workers who only maximize their absolute net income under both prize structures.
In contrast to Stark and Kräkel, the tournament model presented in this paper shows that when one allows negative feelings to arise from situations of relative deprivation, the relative deprivation does not automatically induce a higher effort level among relatively deprived workers. These negative feelings increase the current marginal effort costs of workers, who consequently, make less effort to win the current round of the tournament. The presence of this negative impulsive effect which is absent from the tournament literature, recalls the fair wage-effort hypothesis.
These negative feelings also have a positive strategic effect on effort. Since workers are competing in a multi-period tournament, the higher the individual worker's expected future effort cost (relative to their current effort cost), the higher the level of effort they are prepared to produce today. So, even workers who have missed their first promotion and who feel unfairly treated realize that they will feel even worse if they miss the second round of promotions as well, and will consequently raise their effort level today in order to win the next round.
It is not possible to determine which of these two countervailing effects is the dominant one, without knowing more about workers' effort-cost functions. To this end, survey data from a Swedish municipal utility located in the Greater Stockholm area will be examined. The data indicates that the negative impulsive effect on the effort level dominates over the positive strategic effect. That is, unfairly treated workers adopt a lower level of effort than fairly treated workers. This implies that employers should consider the negative impulsive effect of unfair treatment on effort and overtime when they design contracts and decide on promotions.
In a recent paper, Kräkel (2005) introduces emotions as anger and pride stemming from comparing one's own performance with the performance of co-workers, into a tournament model. He models how the employer should compose teams optimally considering the impact of emotions on workers' effort and employer's profit. According to the model, the optimal team should consist of heterogenous rather than homogenous workers when emotions are taken into account. Feelings of envy and compassion are also taken into account when modeling a tournament by Grund and Slivka (2005) . They find that individuals who are inequity averse exert higher efforts than purely selfish individuals for a given prize structure.
The rest of this paper is organized as follows. The model is presented in Section 2 and the predictions of the model concerning unfair treatment and effort are derived. In Section 3, an empirical analysis of the predictions of the model is performed. Section 4 offers some conclusions.
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A firm hires 2 n risk-neutral workers of identical ability, where n > 1. The workers are employed by the firm for three periods, after which they retire. No one quits and there are no lay-offs. During the three periods there are two possibilities for promotion to higher positions in the hierarchy, based on the workers' effort levels. A wage w s is attached to position s, where s = 1, 2, 3 and w 3 -w 2 > w 2 -w 1 . All workers are initially employed in position s = 1 at wage w 1 . The timing of events is presented in Figure 1 . A worker decides what amount of effort to make in order to win a contest by maximizing the expected utility from receiving promotion or staying in the current position.
Allocation of promotions
Since the firm will promote the worker with the highest level of observed effort in each pair, the probability of receiving a promotion, p, increases with the effort made.
The probability that worker i wins over worker j is:
, where
is the cdf of ξ, E(ξ) = 0 and E(ξ 2 ) = 2σ 2 (because ε i and ε j are i.i.d.).
The effort level chosen involves an effort cost C (e, h) , where e is the effort level and h is the time spent in the position, h = 0, 1, 2. It is assumed that a worker feels uncomfortable about being at work and not working at all, i.e. C(0, h) > 0, or working less than his perception of a fair day's work, ẽ h . It is further assumed that C'(ẽ h , h) = 0 where ẽ h > 0 and
The effort cost also increases with the time spent in a position, h, since by assumption workers who are not promoted feel unfairly treated by the firm, 2 2 When a worker does not receive a promotion, he feels deprived relative to his co-workers. As noted in Footnote i.e. C(e, 0) < C(e, 1) < C(e, 2). It is further assumed that C'(e, 0) < C'(e, 1) < C'(e, 2).
The worker's perception of a fair day's work is assumed to diminish if he feels unfairly treated by the firm, i.e. ẽ 0 > ẽ 1 > ẽ 2 .
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In the third and last period workers do not compete for a promotion. They continue to work in their current position until retirement.
The maximization problem
All newly employed workers find themselves at the first node in the promotion tree in Figure   2 . They are at the beginning of the first period, where they decide how much effort to put in.
To make this decision, they evaluate all possible current and future outcomes in all contests.
p(e) (w 2 -C(e, 0)) (w 1 -C(e, 1))
p(e) (w 3 -C(e, 0)) (w 2 -C(e, 1)) (w 1 -C(e, 0)) (w 2 -C(e, 0)) (w 1 -C(e, 2)) Figure 2. Promotion tree 3 This last assumption is supported in the psychological, social psychological and sociological literature. Since the employee-employer relationship is regarded as a social exchange relationship, the fact that the firm gives the worker something (in this case a wage) implies that it wants something back from the worker. Balancing the equity in the relation, means that a worker gives the firm something back (in this case a fair day's work) in exchange for the wage (Blau, 1964) . When psychological employment contracts are violated, i.e. when the firm does not give the worker what he thinks it owes him (in this case a promotion in return for his effort), he reduces his organizational support (for example what he thinks is a fair day's work, see e.g. Rosseau, 1989; Rosseau, 1990 where W 3 = max w 3 -C(e, 0) ,
,
and
Workers solve the maximization problem by starting with the third-period effort decision and working their way backwards to the first-period decision.
Third period
In the beginning of the third period workers decide how much effort to put in during their last where the first-order condition is
that is fulfilled for e = ẽ 0 . The second-order condition is
Workers in position 2 who received a promotion in the second contest but not in the first, maximize
where the first-order condition is
Workers in position 2 who did not receive a promotion in the second contest but did so in the first, maximize Max e U = w 2 -C(e, 1), [8] where the first-order condition is
that is fulfilled for e = ẽ 1 . The second-order condition is C''(e, 1) > 0.
[10]
Workers in position 1 have never received a promotion. They maximize [11] where the first-order condition is C'(e, 2) = 0 [12] that is fulfilled for e = ẽ 2 . The second-order condition is C''(e, 2) > 0.
[13]
In the third period, wages do not affect the optimal effort level (see [3] , [6] , [9] and [12] ). The workers base their effort decision solely on the way they perceive themselves to have been treated by the firm. Workers who received a promotion in the latest contest feel fairly treated by the firm and put in more effort than workers who did not receive promotions in the latest contest. Workers who have never received a promotion during their careers with the firm feel most strongly that they have been unfairly treated and they put in the lowest amount of effort, while workers who received promotions in the first but not in the second contest put in efforts somewhere between these two (i.e. ẽ 0 > ẽ 1 > ẽ 2 ). The reason why workers do not shirk altogether, making absolutely no effort, is that, already noted, they feel uncomfortable about being at work and not working at all, i.e. it is assumed that C(0, h) > 0.
Second period
In the second contest workers who won the first contest compete against each other pair wise for position 3, and workers who lost the first contest compete pair wise for position 2. The idea behind modeling a multi-period contest is that it makes it possible to examine the difference in equilibrium effort level between worker types (i.e. promoted versus unpromoted workers), and to examine the change in the optimal effort level for a specific worker type (i.e.
a promoted or unpromoted worker) over time. In this section the difference in the effort level between workers is examined. In Section 2.2, the change in the effort level over time for a specific worker type is discussed.
To choose their effort level in the second-period contest, workers who received promotions in the first contest maximize their utility function, given the effort decision in the third position
Substituting for W 3 and W 4 we have
The first-order condition is
where g(e i -e j ) = ∂G(e i -e j )/∂e i = ∂p(e)/∂e.
[16]
The second-order conditions is
As in Lazear and Rosen's (1981) tournament model, the Nash-Cournot assumption that each player optimizes against the optimum investment of his opponent has been adopted here. Worker i takes e j as given in determining his effort level, while the converse applies to worker j. Equation [15] is worker i's reaction function. Worker j's reaction function is symmetrical. Symmetry implies that e i = e j and G(0) = ½, i.e. the outcome is random in equilibrium. 4, 5 Ex ante, a worker affects his probability of winning by the amount of effort he puts in. Substituting for e i = e j at the Nash equilibrium, equation [15] can be reduced to
that is fulfilled for e = e* 0 .
It follows from [15'] that when ε is normally distributed with variance σ 2 , then g(0) = 1/√2σ 2 √2Π = 1/2σ√Π and the comparative statics are:
[18]
Workers who did not receive a promotion in the first contest maximize the utility
[19]
Substituting for W 5 and W 6 we have
The first-order condition is 4 In Lazear and Rosen (1981) there is not necessarily a pure strategy solution, since the authors do not specify a distribution of g(e i -e j ). However, they argue that if σ ε 2 is sufficiently large, there will be a Nash equilibrium in pure strategies, even though ∂ 2 P/∂e i 2 may be positive. Lazear and Rosen make no assumption regarding the sign of ∂ 2 P/∂e i 2 , but they do assume that the S.O.C. is negative and that an equilibrium does exist. In my model, I
make the assumption that ε is normally distributed. Then g(e i -e j ) < 0 and the S.O.C. is negative. 5 The fact that the outcome is random in equilibrium supports the emergence of a feeling of relative deprivation. Crosby (1976) has extended the preconditions given in Runciman (1966) for an individual's feeling of relative deprivation to include a fifth condition. That is, to feel relatively deprived a person must lack any responsibility for not having X. In the model presented in this paper, the workers in each pair put in the same amount of effort and the promotion decision is random, i.e. the unpromoted worker lacks any responsibility for not being promoted.
[20]
and the second-order condition is
Assuming a Nash solution and substituting for e i = e j , workers who lost the first contest have the following first-order condition
that is fulfilled for e = e* 1 .
The comparative statics that follow from [20'] are:
[22]
As in Lazear and Rosen's (1981) tournament model, the larger the wage spread between positions, the higher a worker's equilibrium effort level in a contest will be (see [18] and [22] ). If the wage spread increases, the position a worker already holds becomes relatively less valuable, such that a promotion becomes more interesting.
Both today's feelings and expected future feelings of unfair treatment affect the effort level chosen in the contest (see [15'] and [20'] ). The impulsive effect of unfair treatment implies that workers who feel unfairly treated by the firm today, will find it harder to put in effort than workers who feel fairly treated (C(e, h) increases in h), and will consequently reduce the effort they put in. 7 However, expected future feelings of unfair treatment also affect the optimal effort level. If a worker loses the upcoming contest and remains in his present position, he knows that he will feel unfairly treated by the firm. His effort cost in the next period will increase compared to his effort cost in the present period. To avoid this, he exerts more effort today in order to win the upcoming contest. This is defined as the strategic effect of unfair treatment on exerted effort.
g(0) measures the importance of luck in the monitoring process (see σ in [18] and
[22]). As the importance of luck increases, that is to say g(0) decreases, the amount of effort exerted declines. The intuitive conclusion is that there is no use working hard if the probability is slight that the firm actually notices how hard a worker is working. Hence, the lower g (0), the lower is the effort level in equilibrium. between positions is smaller (w 3 -w 2 > w 2 -w 1 ) and partly because the impulsive effect of unfair treatment reduces the effort made (in other words the current marginal effort cost is lower for promoted than unpromoted workers, due to fair treatment (C'(e, 0) < C'(e, 1) for a given e)) for unfairly treated workers. On the other hand, there is also the strategic effect of unfair treatment. Workers who did not get promotion in the first contest know that if they do not win the second promotion contest either, they will feel even more unfairly treated. To avoid this they tend to raise their level of effort more than promoted workers do (C(ẽ 1 , 1) < C(ẽ 2 , 2)). Hence, the model produces two countervailing effects. Which of these is dominant depends on the specific form of the effort-cost function and the size of the wage spread, and the type of worker that makes the greatest effort level is ambiguous.
9, 10
8 In other settings, an increase in monitoring might have the opposite effect on effort. Arai (1989) for example,
shows that when workers are uncertain about the minimum level of effort required, an increase in monitoring may lead to a decline in average worker effort.
First period
We now turn to the workers' effort decisions in the first period, given the effort decisions in the second and the third periods. As noted in Section 2.1, newly hired workers choose their effort in order to maximize
where
[24]
and an interim evaluation is made after the first. The firm designs jobs such that early success is rewarded by an increase in future promotion prospects (to minimize monitoring costs) as well as by higher current wages.
Despite the different conditions after the first contest, the worker who was rewarded in the first contest and the worker who was not, will make the same amount of effort in the second contest. This is a function of the monitoring process and of the fact that the effort decision is independent of wages won in the first contest. In Kräkel's model, workers who are relatively deprived work harder than their co-workers do, in order to catch up with the others.
10 If we eliminate feelings of unfair treatment, h, from the model we find, in line with Kräkel (2000) , that workers in position 2 who experience fair and unfair treatment (h is included in the cost function) achive a higher effort level than workers in position 1 or those in position 2 who do not experience fair and unfair treatment (h is excluded from the cost function). The effort level of the workers in position 1 who experience fair and unfair treatment (h is included in the cost function) compared to the other workers' effort level, depends on the form of the cost function. This is shown in Appendix 1.
Assuming a Nash solution and substituting for e i = e j , workers in the first contest have the first-order condition
that is fulfilled for e = e*. ε is normally distributed with variance σ 2 , g(0) = 1/2σ√Π and the comparative statics that follows from [23'] are:
[25]
From [23'] we see that the effort level in equilibrium in the first contest depends on the expected future income and the importance of luck in the monitoring process, g (σ) . If a worker receives a promotion, his expected future utility is W 1 . If a worker does not receive a promotion, his expected future utility is W 2 . The greater the expected future utility from receiving a promotion relative to the expected future utility from not receiving a promotion, the greater the effort the workers will make in order to get promotion to position 2 (see [21] ).
If the future expected utility from not being promoted in the first contest, W 2 , increases, workers will lower their equilibrium effort level, since the value of their current positions has increased.
Tenure and effort
According to the model, the effort profiles of all workers decline between the first and last period. Without specifying a cost function we cannot examine whether the effort profiles are hump-shaped over periods (with an increase in the effort level between the first and the second period and a decrease between the second and third) or whether they decline (linearly or non-linearly) over all periods. But we can state that the effort levels of all types of workers are lower in the last period than in the first. This is shown in Appendix 2.
Examining the model using firm data
In the theoretical model, workers choose their effort level as a function of the probability of receiving promotion, the wage increase that comes with promotion, uncertainty in the monitoring process and effort costs including negative feelings of unfair treatment. Using data from a Swedish company the following factors are examined: the relationships between i) the wage spread between positions and the effort level, ii) unfair treatment and effort level, iii) effort cost (excluding feelings of unfair treatment) and the effort level, and iv) tenure and the effort level.
According to the model, an increase in the wage spread has a positive effect, unfair treatment has an ambiguous effect, and the remaining sources of effort costs and tenure have a negative effect on the effort level. The results of this examination are discussed in Section 3.2 after the data used has been presented in Section 3.1.
The data
This paper utilizes an original data set based on a survey of employees in a Swedish municipally owned company in the public utility industry. The data was collected in 1998 by distributing a questionnaire (see Appendix 3) in the company's mail system to a randomly drawn sample of 383 of the total 831 employees. 331 employees filled in the questionnaire. The response rate of 86 percent is very high for a mail survey.
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In this section descriptive statistics are presented for the whole sample, and gender differences are commented up on only if they differ significantly. The descriptive statistics are given in Table 1 . Fifty-seven percent of the employees in the sample are men. The overall average age is 43 and male workers are on average about 3 years older than female workers.
Seventy-four percent of the workers are married or cohabiting, and 34 percent have children under ten living in their households. The average number of children per worker is 0.55. Only two men (1 percent) have taken leave for childcare for more than 6 months, compared to 38 percent of the female workers. The sample includes a group of workers whose department had closed down. The firm had a policy of not laying off workers when they reorganized. Instead, the workers were transferred to vacancies in other parts of the firm. According to the personnel department, the supernumerary workers have jobs that are less qualified on average than those they had before the reorganization. The sample includes 51 workers who are supernumerary, i.e. 13 percent of the workers who received the questionnaire. Among the non-respondents 31 percent are supernumerary workers. The overrepresentation of supernumerary workers among the nonrespondents might be a function of their having had a break in their career paths due to the reorganization and therefore feel uncomfortable answering questions about their careers. 12 At that time parents in Sweden could divide 480 days of parental leave (paid by the social insurance system) between them. The only restriction in dividing parental leave was that each parent had to be on leave for at least 30 days, otherwise the paid parental leave was reduced by these 30 days. 14 If workers without any promotions are excluded, then on average workers have been promoted 2.65 times (the standard deviation is 1.95).
promotion, workers in dead-end-jobs, and workers who are already in top positions in the firm.
To the question: "Are you interested in receiving promotion within the company?", 63 percent of the workers answered that they had preferences regarding possible promotion, 19 percent answered "no" and 18 percent answered that they were not sure whether they were interested in getting promotion within the company.
To the question: "Would you work 5 hours overtime per week if you knew this would improve your chances of receiving promotion within the company?", 51 percent of the male workers replied that they were willing to put in extra hours to increase their chances of getting a promotion, while only 33 percent of the female workers replied that they are willing to do so. 16 Of the workers who reported that they were interested in receiving promotion, 70 percent of the males and 48 percent of the females were willing to work extra hours in order to increase the probability of receiving a promotion. 12 percent of the men and 9 percent of the women who were not interested in receiving promotion also reported that they were willing to work longer hours to receive a promotion. These last two results are not reported in Table 1 .
16 33 percent of the men answered that they were not willing to work 5 hours overtime and 44 percent of the women reported that they were not willing to do so. 15 percent of the male workers and 23 percent of the female workers were unsure whether they would work extra time to improve their promotion probabilities. In the analysis in Section 3.3, workers who explicitly state that they are not willing to work 5 hours overtime to improve their promotion probabilities will be regarded as workers who are not prepared to make an effort to win promotion. Respondents were asked how many hours they had worked the week before the questionnaire was distributed, 17 to which 55 percent of the workers replied that they worked some overtime hours in the previous week. The average male worker had put in 4.3 hours overtime and the average female worker 2.7 hours. Overtime will be used as a proxy for effort in the following analysis. Since I am looking at workers' overtime decisions at the present moment, no assumption that the hours worked the previous week represent standard overtime hours worked is necessary. is significant. Thirty-seven percent of the male and 22 percent of the female workers (the gender difference is significant) worked more than 5 hours overtime during the week before the questionnaire was distributed. Nineteen percent of the male and 6 percent of the female workers worked 10 hours or more overtime in the week before the questionnaire was distributed. The difference is significant. Women's contracted work hours are on average about 38 hours a week, which on average is 1.5 hours shorter than the male working week.
18
Eighteen percent of the women and 1 percent of the men work part-time.
19
The average monthly wage in the company is SEK 21,538. 20 The average wage for male workers is SEK 23,280. The average female worker earns SEK 19,191 a month, which is 82 percent of the average male wage.
The empirical model
According to the theoretical model presented in Section 2, the effort level increases in the wage spread between positions and decreases with years of tenure and effort costs. Feelings of unfair treatment have an ambiguous effect on effort. To examine the relation between effort and the variables discussed above,
is estimated by a tobit regression, where EFFORT i is the effort level chosen by a worker.
Effort can be measured in different ways. One is to measure productivity and to evaluate workers' piece-rates or commission (measuring output). Another is to evaluate time spent at work (measuring input). I will use the number of overtime hours that a worker puts in as a measure of effort. Whether or not it is realistic to assume that firms promote workers on a basis of the number of overtime hours they work, and whether they expect promotion if they do work long hours, is open to discussion. Recent research on the relation between overtime hours and promotions has highlighted the importance of overtime hours in the promotion process. 21 It is therefore assumed here that firms and workers both consider overtime hours to 21 For example, Landers et al. (1996) present and test a model of the determinants of work hours in a law firm in which the partners take hours as an indicator when making promotion decisions. The authors also offer an empirical investigation of the model using data collected from two law firms. Associates and partners were asked to evaluate the importance of different factors that were likely to play a part in the promotion process in their law firms. Partners and associates regarded the quality of the work product and the willingness to work long hours when required, as the most important factors in the promotion process. Landers et al. also asked partners to evaluate hypothetical promotion cases. The results show that a partner's support for a promotion declines with a reduction in hours worked.
Using U.S. and German data, Bell and Freeman (2001) examine whether the chance of receiving promotion depends on the number of hours worked. In the German case they use panel data on working time and information on respondents' predictions as to whether or not they think they have good chances of receiving promotion in the near future. They find that German workers are more likely to expect promotion in their current job if they have worked long hours in the past. They interpret this result such that German workers expect more hours worked to bring them promotion. In the U.S. case they use panel data on working time and information about whether workers have actually received promotion over the last two years. They find that in the U.S. the impact of past hours worked on the chances of promotion is positive. Booth et al. (2003) examine the way paid and unpaid overtime affects the promotion probabilities of British workers. They find that the amount of overtime worked has a positive effect on the probability of getting promotion, and that there is no difference between paid and unpaid overtime hours in this respect. Francesconi (2001) also finds that British workers who work overtime have a higher probability of getting promotion than other workers. However, if the workers are sorted into four occupational classes, the estimates reveal that the positive correlation between overtime hours and promotion probabilities observed in the sample as a whole is due mainly to the behavior of professionals and managers.
be of importance in the promotion process. 22 The tobit model is used since the dependent variable is left-censored and that there is a possibility that workers actually prefer to work a negative amount of overtime hours.
One of the assumptions made in the model presented in Section 2 is that the wage spread increases in positions. To examine this assumption, wages are arranged in ascending order of size and the following relation is plotted in Figure 4: x i = median wage -wage i (x-axis) versus y i = wage (N+1-i) -median wage (y-axis),
where i ∈ [1, 331] Wages are expressed as the workers' monthly wages in SEK thousands. This represents the monthly contracted wage, i.e. excluding overtime pay.
In Figure 4 the plotted points lie above the reference line. This indicates that the distribution of wages is skewed to the right, i.e., on average, the wage spread between wages on the promotion ladder escalates over the wage range. If wages always increased by the same amount from one position to another, the points would lie on the reference line, and y i would equal x i . Hence, Figure 4 tells us that the wage spread between slots increases the higher the position is in the hierarchy, i.e. the assumption that w 3 -w 2 > w 2 -w 1 is supported by the data. Anger (2005a) studies unpaid hours of overtime and its effect on promotion probabilities, wages and lay-off risks in Germany. She finds that male West German workers who put in paid over time hours or overtime hours compensated by leisure have a higher probability to receive a promotion than others. 22 There may of course, also be other explanations as to why workers work overtime, besides a striving for promotion. For example, workers may have to work overtime just to get through with their work load or to earn extra money. According to the Peter Principle workers are promoted up to their level of incompetence, and therefore have to increase their hours worked just to cope with their ordinary workload (see e.g. Lazear, 2004) . Anger (2005b) finds that workers in East Germany work overtime to reduce the risk of becoming unemployed. The wage spread is defined as WAGE SPREAD i = WAGE i+1 -WAGE i where i ∈ [1, 331] and wages are arranged in ascending order. 23 In determining effort, the empirical analysis will also be extended by using absolute wage instead of wage spread as an explanatory variable. The impact of the absolute wage is expected to have a positive effect on the level of effort, since on average -as Figure 4 shows -the higher the position in the hierarchy, the larger the wage spread between positions and, according to the model, the greater the level of effort.
Since the model presented in this paper is a tournament model, thus implying that the workers are in competition over promotions that will in turn increase their incomes, it is also 23 WAGE 321 = 53 000 which is the highest wage in the firm. The worker with this wage is not included in the sample. The worker with the highest wage in the sample earns SEK 47 000 per month. Hence, WAGE SPREAD 331 = 6 000.
of interest to extend the empirical analysis by excluding wage spread (or wage) from the regression and including instead the number of promotions, PROMOTIONS i , that a worker has been granted in the company. Intuitively it would seem that the more promotions a worker has been granted, the higher his wage is and the larger the wage spread between his position and the next one will be. It is therefore expected that the relation between effort and promotions is positive.
YEARS BEFORE RETIREMENT i is the number of years left before a worker retires.
The variable is constructed by subtracting the worker's age from 65, which in 1998 was the mandatory retirement age according to the collective agreement. 24 The model predicts that the youngest workers will work harder than the oldest workers, but predictions of the effort level of workers aged in the middle age group relative to the youngest and oldest groups are ambiguous.
UNFAIR TREATMENT i is measured by the time spent in the last position. Time is reported in incremental 6-month periods and is used to examine the effect of unfair treatment on the level of effort. According to the theoretical model, effort costs rise with the time spent 24 However, from the month when individuals turned 61 years old, they could choose to take early retirement but at the cost of a life-long reduction in the pension of 0.5 percentage points times the number of months left to their 65 th birthday. No information is available on the number of workers who have left the company in question with an early old age pension. However, only a small fraction of all Swedes receive early old age pension. In 1998, when this survey was made, 6.5 percent of the Swedish population between 61 and 64 years old were receiving early old age pension benefits (source: Statistics Sweden). It was also possible (and still is) to postpone the old age pension until the age of 70. The retirement benefit is then raised by 0.7 percentage points times the number of months that have passed between the person's 65 th birthday and the actual date of retirement. No-one in the sample is over 64, i.e. no-one has postponed their date of retirement beyond their 65 th birthday. It is therefore reasonable to subtract the age of the worker from 65, to find the number of years left until retirement.
in the current position, due to negative feelings arising from a sense of unfair treatment. 25 But the implications of the theoretical model are ambiguous. The impulsive effect implies that workers reduce their effort level as a reaction to a perception of being unfairly treated. The strategic effect implies that workers raise their level of effort in order to improve their career opportunities in an attempt to avoid feeling even more unfairly treated in the future. The effect of UNFAIR TREATMENT i on the effort level thus depends on which effect is the greatest.
The model implies that the greater the effort cost (excluding costs of unfair treatment) the fewer overtime hours a worker will put in. Since there is no specific variable available measuring how great a worker's effort cost is for working 1, 2, 3, ..., or H hours of overtime, a proxy variable defined as EFFORT COST i has been used. The questionnaire includes a question about whether a worker is willing to work five hours overtime per week to increase the probability of his getting promotion. This variable is used as a proxy for effort cost on the 25 The suggestion that time spent in the current position imposes negative feelings associated with unfair treatment is based on findings reported in the literature on psychological contracts. Rosseau (1990) examines new hires and their perception of their obligations to the employer and the employers' obligations to them. The most frequently reported commitments to the employer were "doing one's best", working long hours and a certain minimum length of stay. The most frequently reported commitments from the employer to the employee (according to the employees' perception) were high pay, promotion and career development. That is, workers expect promotion and high pay in exchange for doing their best and working long hours. Two years later, Robinson and Rousseau (1994) followed up the new hires from Rousseau's study in 1990. This allowed for a longitudinal analysis of violations of psychological contracts. Robinson and Rousseau found that as many as 28 percent felt that the employer had failed to produce the "promised" promotions and advancement. Respondents gave examples of promises made, for example that on recruitment the employer had said that "there were good chances of promotions" or "chances for greater responsibility". If the respondents had not got promotions or more responsibility, they regarded the psychological contract as broken. Broken contracts in turn reduce workers contribution to the organization.
assumption that workers with high effort costs are less willing to put in overtime in order to get promotions. The dummy variable EFFORT COST i equals 1 for workers who answer "No" to the question above, i.e. whose effort costs are high, and 0 otherwise.
In completing the questionnaire, some workers may have underestimated the costs of staying at work for longer than their contracted hours. Consequently other variables assumed to reflect effort cost have also been included. These variables are motivated among other sources by Becker's (1985) is included in the empirical model.
Results
According to the theoretical model, firms promote workers on a basis of their efforts. The results of the empirical model reported in Table 2 , Column 1, show that the level of effort increases significantly in the wage spread as implied by the model. A re-estimation of equation [26] , replacing wage spread first by absolute wages and secondly by promotions,
shows that wage and number of promotions are both positively related to effort.
26
The theoretical model predicted that the youngest workers achieved a higher level of effort than the oldest workers, but the effort level of the workers in between was ambiguous.
The empirical results only show evidence for a relationship between years left to retirement and effort in the model using wage as a proxy for wage spread. If the estimated standard error of the regression is minimized when examining the form of the relation between the years left before retirement and effort -i.e. whether it is linear, quadratic, square root or log linear -it appears that a linear relationship produces the best fit.
According to the empirical analysis, the longer a worker has been in his current position, the less overtime hours he works. In the theoretical model, the effect of unfair treatment (i.e. time spent in the current position) is not clear. Workers who give greater weight to their feelings of unfair treatment today than to their feelings tomorrow (the impulsive effect dominates over the strategic effect), will work less hard today to get a promotion in the future. The converse also applies. The data indicates that on average the impulsive effect of unfair treatment dominates over the strategic effect: the longer a worker remains in a position, the less effort he will put into trying for promotion in the future. According to the data, if a worker is not willing to put in extra hours in order to get promotion, i.e. his effort cost is high, then he will put in less overtime than other workers do.
There is no evidence that women put in significantly fewer overtime hours than men. There is either no evidence that married or cohabiting workers or workers with at least one child under 10 work less overtime than other workers do. Married mother status has no significant effect on a worker's level of effort.
Careerists or non-careerists?
In the preceding section we interpreted the empirical results in terms of the theoretical model for unfair treatment. The coefficient for time spent in a worker's current position was interpreted in terms of unfair treatment. Another possible interpretation of the result could be that there are two types of worker, careerists and non-careerists, whereby the careerists work overtime and get frequent promotion while non-careerists never work overtime and do nor get promotion. There is then a negative correlation between overtime hours and time spent in the current position: non-careerists stay longer in their current positions and work less overtime hours than careerists, not as a function of unfair treatment but as a function of their own preferences.
To examine whether the results are a function of the presence of the careerist-and non-careerist situations, equation [26] is re-estimated for the sub-sample of workers who had declared their interest in getting promotion. The assumption is that workers who are careerists do make such declaration. Hence, non-careerists who have a preference for staying in their current position and who do not thus work overtime, are excluded from the sample. The results are presented in Table 3 .
An analysis concerned only with careerists yields results similar to the analysis of the whole sample in Section 3.3. That is to say, the careerists who have been in their current positions for a long time work less overtime than their co-careerists who have been in their latest position for less time. This is interpreted as meaning that unpromoted careerists feel unfairly treated by the firm when they do not get a promotion. This means in turn that their effort costs increase, and it will be harder for them to make efforts to get promotion in the future, i.e. they work less overtime. Stark (1987 Stark ( , 1990 and Kräkel (2000) introduce the concept of relative deprivation into tournaments in their models. They suggest that workers experiencing relative deprivation in relation to a specific reference group will raise their effort level to minimize the wage gap between themselves and their co-workers. According to these models, workers do not harbor any feelings of envy vis-à-vis their colleagues or of unfair treatment on the part of the firm. In a series of papers Akerlof (1982 Akerlof ( , 1984 and Yellen (1988, 1990 ) discuss the importance of including workers' feelings of fair and unfair treatment when modeling a wage scheme.
This paper has presented a tournament model in which the concept of relative deprivation is combined with feelings of unfair treatment. The model suggests that relative deprivation does not always lead to an increase in the level of effort. Relative deprivation and a sense of unfair treatment generate two counteracting effects on the effort made. Workers who feel unfairly treated by the firm work less hard today because their effort cost has increased (due to unfair treatment). This effect on the level of effort has been defined here as the impulsive effect. But workers also evaluate the effort costs they expect in the future from not having worked hard today. They know that they will feel even more unfairly treated in the future if they lose the next tournament as well. To avoid this they work harder today. This effect has been defined as the strategic effect. Which of the effects is dominant, depends on the form of the effort cost function.
Data from a Swedish municipally owned company has indicated that when workers decide how much effort they are prepared to make, they pay more attention to the way they feel today about how they have been treated than to their possible future feelings of unfair treatment. Thus the impulsive effect is stronger than the strategic. That is, the longer a worker has been in his present position, the less effort he makes to get further promotion. Hence, the effect of unfair treatment on the level of effort in a tournament setting is similar to the effect of unfair wages on effort according to Akerlof and Yellen's fair-wage hypothesis.
The theoretical model in this paper is a partial equilibrium model in which wages are exogenous. An interesting task for future research would be to include the firm side in the model and build a "full" equilibrium model allowing for the effects of unfair treatment in designing an optimal reward structure.
h is excluded from the effort cost function to eliminate workers feelings from the model (i.e. h = 0). Workers in position 2 without h in the effort cost function maximize:
Max e U = [w 2 -C(e) + p(e)(w 3 -C(ẽ)) + (1 -p(e))(w 2 -C(ẽ))].
[A1]
The first-order condition is g(e i -e j )[w 3 -w 2 ] = C'(e) [A2] that is fulfilled for ĕ, and the second order condition is g′ ei (e i -e j )[w 3 -w 2 ] -C''(e) < 0.
[A3]
Workers in position 1 without h in the effort cost function maximize:
w 1 -C(e) +p(e)(w 2 -C(ẽ)) + (1 -p(e))(w 1 -C(ẽ))].
[A4]
The first-order condition is □ get a worse job?
□ get no job?
